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The subject of prophylaxis polishing paste (prophy paste) may not be a hot topic, but it is a product used 
in dental hygiene practice every day. Many changes have been introduced to prophy pastes and dental 
hygienists need to be up to date on the evolution of this highly-utilized product.  
The most important change in prophy paste occurred more than four decades ago with the introduction of 
individual unit-dose packaging of commercially-prepared prophylaxis paste. Prophy paste was initially 
sold exclusively in bulk. Unit-dose packaging provided the ability to dispense prophy paste without the 
risk of contamination and eliminated the need to estimate how much paste was needed for each patient. 
What about improvements in the paste itself? Developments have come in two areas: flavorings and 
therapeutic additives. The traditional flavors of mint and bubble gum are still available, but there has been 
an explosion of new flavors that encompass such diverse tastes as fruit salad and freshly brewed coffee. 
Therapeutic or therapeutic-like additives, however, are the most important innovations.  
Fluoride  
Approximately 35 years ago, fluoride became the first therapeutic additive to prophy paste. The addition 
of fluoride may have seemed logical but it was far from simple. Manufacturers had to determine how to 
make the fluoride stable and maintain a reasonable shelf-life. Now prophy pastes are available with 
1.23% acidulated phosphate fluoride, stannous fluoride, and sodium fluoride.  
The addition of fluoride to prophy paste was complicated by two misconceptions. The first was that 
fluoride needed to be burnished into the tooth surface. Burnishing was unnecessary because saliva is the 
medium by which fluoride is adsorbed into the tooth surface.1 Fluoride ions are released into the saliva 
and the fluoride-enriched saliva surrounds the teeth. Subsequently, fluoride uptake occurs in the 
outermost surface of the teeth.  
The second misconception was that fluoride applied during a prophy could be considered a 
professionallyapplied fluoride treatment.2-4 A fluoridated prophy paste does not have the same efficacy as 
a professionally- applied fluoride treatment, and the American Dental Association issued a strong 
statement against the practice of billing a fluoridated prophy paste as a professionally applied fluoride 
treatment.  
Many new compounds have been added to prophy pastes over the past 5 years. These additives all have 
the same goal: to strengthen enamel, remineralize enamel, and decrease dentinal hypersensitivity. 
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Changes in the way dental caries is detected and treated provide the impetus for the use of these 
additives. The ability to detect carious lesions before they are visually apparent has enabled dental 
professionals to intervene and begin remineralization at the earliest stages of the caries process.5  
Prophy Paste Additives  
All of these additives work synergistically to become new complexes, and they require moisture to 
become bioavailable. Once these additives have dissolved, they are incorporated into the tooth.  
 
Remineralizing systems use minerals that dental hygienists know well: calcium, phosphate, and fluoride. 
However, the remineralization of enamel through calcium and phosphate is complex. Calcium phosphates 
have a low solubility in the presence of fluoride ions. Therefore, the calcium and phosphate must be 
delivered in high concentrations to be effective in remineralizing subsurface enamel 
demineralization.6 Based on this fact, unique calcium phosphatebased remineralization systems have 
been developed using high concentrations of calcium phosphate. There are three calcium phosphate 
remineralization systems that are used as additives: amorphous calcium, unstabilized amorphous calcium 
phosphate, and stabilized amorphous calcium phosphate. Table 1 provides a list of the additives and their 
purposes.  
Calcium Phosphate and Fluoride  
Calcium, phosphate, and fluoride are interdependent for remineralization. Remineralization of teeth will 
not occur unless there are adequate amounts of calcium and phosphate ions available to interact 
appropriately with the fluoride ions. Initially, when the prophy paste containing calcium, phosphate, and 
fluoride is applied, the calcium and phosphorous are not bioavailable. To become bioavailable, the 
calcium and phosphorous must be stabilized. The stabilization occurs when the calcium and phosphate 
mix with saliva and the salivary phosphoproteins ensure the calcium and phosphate remain bioavailable. 
The fluoride ions that are negatively charged attract the calcium and phosphate ions that are positively 
charged. The minerals are then available in the saliva to be precipitated on the surface enamel and form 
fluorapatite for remineralization.7  
Treating Hypersensitivity  
Two additives are designed specifically to address dentin hypersensitivity. Calcium sodium 
phosphosilicate releases calcium and phosphate ions in the presence of moisture, which then form a 
mineral layer on the enamel to reduce hypersensitivity.8 Arginine-calcium carbonate contains 8% arginine 
(an amino acid normally found in saliva), bicarbonate, calcium carbonate, and a pH buffer.9 The 
positively-charged arginine ions in the prophy paste attract the negatively-charged calcium and 
phosphate ions in saliva. The arginine compound acts like saliva and deposits calcium and phosphate 
ions into open dentin tubules.9 The calcium and phosphate ions fill the tubules. Once the tubules are 
blocked, a protective surface layer of salivary glycoproteins and calcium phosphate is formed.  
Summary  
Dental hygienists have many products to choose from when deciding which prophy paste is best for each 
patient. To date, the evidence supporting prophy pastes formulated to remineralize enamel or eliminate 
dentinal hypersensitivity is somewhat unclear. Most of the research has been conducted in vitro among 
environments that do not accurately simulate clinical conditions. Additional clinical research performed in 
vivo is needed to provide the evidence base necessary for effective clinical decision making.  
 
 
  
Caren M. Barnes, RDH, MS, is a professor in the Department of Dental 
Hygiene, and the coordinator of Clinical Research, Cruzan Center for Dental 
Research, at the University of Nebraska Medical Center, College of Dentistry, 
Lincoln. She is also an editorial board member of Dimensions of Dental 
Hygiene.  
 
References  
1. D1. Wei SH, Ngan PW, Wefel JS, Kerber P. Evaluation of fluoride prophylaxis pastes. J Dent Res. 1981; 60: 1297-1300. 
2. Barnes CM. The science of polishing. Dimensions of Dental Hygiene. 2009;7(11):18-24. 
3. Featherstone JD, Adair SM, Anderson MH, et al. Caries management by risk assessment: consensus statement. J Calif Dent Assoc. 
2003;31:257-269. 
4. Featherstone JD. The caries balance: the basis for caries management by risk assessment. Oral Health Prev Dent. 2004;2(Suppl 1):1259-
1264. 
5. Barnes CM. Dental hygiene participation in managing incipient and hidden caries. Dent Clin North Am. 2005;49:795-813. 
6. Cochrane NJ, Cai F, Huq NL, Burrow MF, Reynolds EC. New approaches to enhanced remineralization of tooth enamel. J Dent Res. 
2010;89:1187-1197. 
7. Reynolds EC, Cai F, Shen P, Walker GD. Retention in plaque and remineralization of enamel lesions by various forms of calcium in a 
mouthrinse or sugar-free chewing gum. J Dent Res. 2003;82: 206-211. 
8. Greenspan DC. NovaMin and tooth sensitivityâ€”an overview. J Clin Dent. 2010;21(Suppl):61-65. 
9. Hamlin D, Phelan Williams K, Delgado E, Zhang YP, DeVizio W, Mateo LR. Clinical evaluation of the efficacy of a desensitizing paste 
containing 8% arginine and calcium carbonate for the in-office relief of dentin hypersensitivity associated with dental prophylaxis. Am J Dent. 
2009;22 (Suppl): 16A-20A.  
 
From Dimensions of Dental Hygiene. March 2011; 9(3): 50, 52.  
Copyright 2002-2013 • Belmont Publications, Inc. • 3621 Harbor Blvd., Suite 265, Santa Ana, CA 92704 • ISSN 1542-7919 
 
